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Introduccion

We have studied improved lines belonging to the groups MCM (multiple common mosaic) and
MCR (multiple common resistance) as parent donors (supplied by CIAT) in order to obtain genetic
resistance to the virus BCMV and BCMNV in Spanish bean cultivars by introducing the bc-3 gene.
Adaptation to Spanish cultivation conditions was studied together with other characteristics of
interest. From the lines studied we chose MCR-2004, MCR-2517, MCR-4012, MCM-2204 and
MCM-3031.

In this work we analyze the genetics of crossing Canela x MCR-4012, ( Canela having been
improved previously by introducing the resistance gene I to BVMYV), which has led to several
possible new varieties of Canela with genotype I bc-3.

Material and methods

F1 of crossing Canela x MCR-4012 was obtained although its offspring F2, BC1 and BC2 , and
they were evaluated individually, together with both parents, P1 (Canela) and P2 (MCR-4012), for
vegetative and productive characteristics. Plants were grown in the greenhouse, in 35.5 1. containers
with coconut fiber substrate.

To estimate genetic parameters for additive, dominance and interactions we followed the
methodology set out by Mather and Jinks (1971). We considered a digenic model to estimate the
interactions. Heritability, in a broad sense, was calculated using the formulae set out by Allard (1960)
(H1) and Mahmud and Kramer (1951) (H2). The calculations have been obtained using a computation
program kindly conceded by Dr. Timothy J. Ng (1990).

Results
All the characters are distributed normally within each one of the six generations, with averages
and typical deviations indicated in Table 1.

Table 1. Average values of all the characteristics in the populations P1, P2, F1, F2, BC1 and BC2,
and value of x%,) for an additive-dominant model.

Flowering Cycle Total weight/pl N° seeds/pl N° pods/pl Weight/seed | N°seed/pod
(days) (days) (<)) Q)

P, 34.65 + 3.37 82.27 + 9.07 [22.28 +7.86 39.55 + 8.86 13.73+ 540 |0.59 +.05 2.88 + 0.48
P, 38.76 + 8.75 84.48 + 0.97 |13.30 + 4.87 34.55 + 3.65 12.74 + 3.58 |0.38 + .03 271 + 0.31
F, 40.08 + 4.53 92.35 + 5.86 |21.84 + 3.60 39.42 + 7.62 13.25 + 3.47 |0.55 + .05 2.97 + 0.40
F, 31.88 +7.19 107.82 +15.4 |25.63 + 13.4 43.50 + 3.35 14.98 + 6.92 |0.59 + .10 2.90 + 0.65
BC, 36.91 + 7.30 88.55 + 0.30 |18.19 + 8.46 46.22 + 8.74 15.00 + 6.88 |0.39 + .09 3.08 + 0.55
BC, 38.14 + 8.50 91.50 + 0.12 {1676 + 7.74 43.80 + 9.97 1411 + 649 |0.38 + .14 3.10 + 0.77
X2a) 231.79 886.29 139.91 71.83 31.49 159.58 46.44

The additive dominant model did not prove suitable for any of the characteristics studied, Ya)
values reaching much higher values, as a rule, than ¥’s) in tables for o= 0.05 (Table 1). No
transformation improved the model. Given the unsuitability of the additive—~dominant model,
possible interactions have been estimated (Mather and Jinks,1971) (Table 2).
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Table 2. Values of the genetic parameters of additive, dominance, interactions and Heritability for the
characters Flowering, Cycle, N° pods/pl, N° seeds/pl, Total weight/pl, weight/seed and N°

seeds/pod.
Flowering Cycle Total weight/pl N° seeds/pl N°pods/pl Weight/seed | N°seed/pod

(days) (days) (@ @
M [14.12+£1.91 154.55 + 2.80 50.43 £ 2.99 31.01+£5.55 14.93+1.74 | 1.30+ 0.08 | 2.03+0.17
[d] 2.05+ 0.34 1.10 = 0.25 442 +0.33 2.50+ 0.68 0.49+0.23 0.10+ 0.00 | 0.08+0.02
[h] [45.06 £4.76 124.73+£6.62 |-70.66 *6.65 41.55 + 3.05 -2.10£0.20 2.52 £ 0.41
[i] 22.58 £ 1.88 -71.18 £ 2.75 |-32.58 +£2.97 -0.82+0.08 0.76 £ 0.16
fil 3.69 + 1.80 -5.99 £ 1.42 -0.19+£0.05
m |-19.11x297 62.53 £3.98 42,07 £3.77 -33.14+7.74 1.35+0.12 |-0.59%0.25
H1 043 0.29 0.79 0.68 0.60 0.98 0.65
H2 |0.30 0.44 0.82 0.75 0.62 0.98 0.62

Significant differences exist for all the characteristics for [d], [h] and for some types of interaction,
even though the values for [d] are lower than the rest. The interaction [j] is either no significant or
much lower than the remaining interactions. For Flowering and Cycle, heterosis was detected (1.32
and 7.87, respectively), component [h ] was found to be predominant, though with opposite signs.
This result could be explained if some of the genes that intervene in Flowering are different to some
of those genes that control the Cycle. Regarding N° seeds/pod, [h] and [1] are the most important
components. For N° pods/pl, significant differences are only detected for [d]. For Total weight/pl,
Weight/seed and N°seeds/pl, the component [h] is the most important. Regarding Weight/pl, complete
dominance is observed. For all the previous characters, the sign for [h] and [1] are opposite, indicating
that the interaction is predominantly of a duplicated type. There is a great similarity between the
parents’ averages, with significant differences. This, together with the significant presence of [h] and
the low importance of [d] makes one think that the genes implicated in each one of these characters
are dispersed and the dominance of the individual genes is, predominantly, in the same direction.

Discussion

There is sufficient genetic variability to take advantage of and to improve the cultivar Canela
through selection, particularly for Weight/Seed and Total weight/pl. However, since the objective of
improving these cultivates is to obtain pure lines, only the additive values and interactions [i]
(homozygote x homozygote) play a fundamental role.

Since the genes are dispersed for most of the characteristics, one would expect to obtain
homozygote genotypes in segregant generations which, through recombination, would have all the
most favorable genes for a given character, even surpassing the best parent. These genotypes would
be the objective of the selection. The confirmation of all of this has been provided by the improved
lines obtained from this crossing, one of which is as productive as the parent Canela, but 23 days
earlier and 36% superior in weight seed average (Palomares et al., 1998).
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